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ABSTRACT
Background Eﬀective information transfer in pri-
mary care is becoming more diﬃcult as the volume
of medical information expands. Emailed research
synopses are expected to raise awareness and thereby
permit more eﬀective information retrieval.
Objective To identify key factors that inﬂuence
physicians’ self-reported cognitive impact of emailed
research synopses.
Method In this prospective observational study,
research synopses sent by email between 8 Sept-
ember 2006 and 30 May 2007 were analysed. Seven
characteristics of synopses (number of characters,
research design, study setting, number of types of
patient populations studied, number of compari-
sons, number of outcomes, and number of results)
were analysed. Each synopsis was classiﬁed as either
positive or negative based on physician-reported
impacts. Logistic regression analysis was used to
evaluate the association between a negative impact
and the synopsis’ characteristics.
Results A total of 1960 Canadian physicians sub-
mitted 159 442 ratings on 193 synopses. Each
synopsis was assessed on average by 826.1 physicians.
On average there were 28.3 negative ratings per
research synopsis, 146.3 neutral, and 656.2 positive.
Out of the seven characteristics analysed, only the
number of comparisons (odds ratio (OR) = 0.47,
95% conﬁdence interval (CI) = 0.23–0.93) and the
number of results (OR = 0.64, 95% CI = 0.44–0.93)
had a statistically signiﬁcant inﬂuence on physician
ratings. An increase in the number of comparisons
(P = 0.03) or the number of results (P = 0.02)
decreased the likelihood of a negative impact.
Conclusions Characteristics of the synopses ap-
pear to inﬂuence cognitive impact, and there might
be lexical patterns speciﬁc to these factors. Further
research is recommended in order to understand
the mechanism for the inﬂuence of these character-
istics.
Keywords: biomedical research, cognition, elec-
tronic mail, humans, observation, prospective
studies
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Introduction
Since the 1990s, ‘evidence-based’ (i.e. research-based)
decision making has become a powerful social move-
ment in many areas, speciﬁcally in medicine and public
health where physicians are taught to rely on high-
quality evidence.While the values of critical appraisal,
one fundamental aspect of evidence-based medicine,
are well known, physicians do not have time to screen,
organise and appraise new scientiﬁc literature. Slawson
and Shaughnessy (1997) proposed that the usefulness
of medical information is proportional to both the
relevance and validity of the presented information,
but inversely proportional to the eﬀort required to
obtain it.1 Research-based synopses delivered by email
are increasingly popular and may overcome this issue.2
Synopses read by email have been shown to raise
awareness of new developments, contribute to con-
tinuing medical education and improve professional
practice.3
While concerns have been expressed about the
comprehensiveness and accuracy of medical journal
abstracts,4 studies that systematically assess email-
delivered research synopses are only now emerging.5
Previously, most studies examined the characteristics
of research-based information that inﬂuenced research
utilisation, notably with respect to printed educational
materials and compliance with guidelines. In accord-
ance with a systematic literature review on the associ-
ation between knowledge attributes of clinical practice
guidelines and physician behaviours, the attributes
combining characteristics of information, individual
behaviours and organisational routines may account
for less than 20% of the variance.6 This low result has
been challenged by studies that globally examined
research utilisation. For instance, according to cross-
sectional survey data for 4421 registered nurses, vari-
ation in research utilisation was mainly explained by
individual characteristics.7 Signiﬁcant individual and
organisational factors associated with research utilis-
ation were as follows: time spent on the internet and
lower levels of emotional exhaustion; facilitation; nurse-
to-nurse collaboration; a higher context (i.e. of nurs-
ing culture, leadership, and evaluation), and perceived
ability to control policy; and hospital size. However,
characteristics of research synopses thatmay inﬂuence
clinicians have not been examined despite the fact that
a positive cognitive impact on physicians should
facilitate their utilisation.
In the social sciences, literature on research utilis-
ation started appearing in the 1970s. More recently,
the development of knowledge translation activities in
health sciences has become increasingly popular;
however, actual research on knowledge translation is
underdeveloped.8 Theoretical frameworks are needed,9
and only a few empirical studies have scrutinised
knowledge translation processes and outcomes.10 Four
problems hinder this development: (1) diﬃculties in
identifying research-based information units for eval-
uation; (2) the lack of studies going beyond basic
notions on the utilisation of information; (3) the use
of questionnaires with unknown validity; and (4) the
absence of consensus on basic concepts.8–11
The ‘Information Assessment Method’ (IAM) ad-
dresses three of these problems and a research synopsis
constitutes a well-deﬁned information unit. IAM is
based on a generic conceptual framework derived from
information science, and evidence of its validity is
supported by seven years of research and develop-
ment.12 IAM has been used to evaluate three types of
electronic knowledge resources: email, clinical infor-
mation retrieval technology and clinical decision sup-
port systems. Using qualitative, quantitative and mixed
methods studies, our previous work supports the
feasibility, content and construct validity of the IAM
checklist combined with a computerised ecological
momentary assessment technique for eﬃciently eval-
uating information items.
Using these validated tools, the factors that inﬂu-
ence physician perception of research synopses can be
evaluated. The present exploratory study examines
factors that inﬂuence physicians’ self-reported evalu-
ation of research synopses.
Method
This study is a secondary analysis of data collected
prospectively in a study of the cognitive impact of
research synopses on physicians.13 The study protocol
was approved by the McGill University Faculty of
Medicine Institutional Review Board. Synopses of
original research were ﬁrst delivered via email to
12 800 members of the Canadian Medical Association
(CMA) in 2005. These research synopses were part
of InfoPOEM1, developed by Wiley InterScience.
InfoPOEMs1 are one-page research synopses rele-
vant to primary care physicians. They could address
a question that clinicians might face in their daily
practice, or measure outcomes that are relevant to
patient care, e.g. quality of life. This study evaluates
physicians’ self-assessed cognitive impact of evidence-
based summaries sent out via daily emails.
In this study, all CMAmembers who received these
evidence-based summaries via email as of September
2006were eligible to participate. On 15 September and
3 October 2006, the CMA emailed an invitation to
participate to all addresses on their list. After com-
pleting a demographic questionnaire and providing
informed consent online, CMA members who read
research synopses could begin rating them by clicking
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a link in the top left corner of the email page contain-
ing each synopsis. This link connected the reader to
the validated ten-item IAM checklist.12 The reader
could then report one ormore items of impact (‘check
all that apply’), with one exception.When ‘no impact’
was selected, no other item of impact could be chosen.
Each rating by one physician of one research synopsis
was a self-report of cognitive impact comprising a
single item or a combination of items of impact. A
participant was deﬁned as a practising family phys-
ician or specialist physicianwho submitted at least one
rating of one research synopsis between 8 September
2006 and 30 May 2007. Reports of impact were col-
lected by the CMA, and forwarded weekly to our
research team. For each rated research synopsis, par-
ticipants certiﬁed by the College of Family Physicians
of Canada earned 0.1 Mainpro M1 credit.
Deﬁnition of variables and statistical
analysis
Dependent variable (outcome)
For each synopsis, the proportion of negative ratings
out of all ratings submitted was determined. Negative
assessments included four items of the ten-item assess-
ment checklist: ‘I was frustrated as there was toomuch
information’, ‘I was frustrated as therewas not enough
information or nothing useful’, ‘I disagree with this
information’, and ‘I think this information is poten-
tially harmful’. The 90th percentile for the distribution
of the proportions was used as the cut-oﬀ to charac-
terise the research synopses as negative. In previous
work, ﬁndings from interviews with physicians who
completed the impact assessment questionnaire revealed
that ‘no impact’ was perceived as ‘this information has
no relevance’ or ‘no use is planned for this infor-
mation’. Therefore, we did not include this item as a
negative impact item.
Independent variable (potential factors)
In line with our literature review, three characteristics
of information that may inﬂuence cognitive impact
were operationalised into seven variables as follows. In
all cases, the information for each variable was taken
from the original research synopsis, not the original
study.
. Relevance:
1 study setting, classiﬁed as inpatient, outpatient,
emergency department, population-based or
unknown
. Complexity:
2 length of the synopses deﬁned as the total num-
ber of characters excluding references (this variable
was divided by 150 to approximate the length of
one sentence or 30 words)
3 number of types of patient populations included
in the study
4 number of comparisons made in the study
5 number of outcomes evaluated
6 number of results reported
. Truthfulness:
7 research design, categorised as observational
versus experimental.
The following variables – number of comparisons,
outcomes, and results derive from a thematic analysis
of the content of synopses using the PECODR (Patient-
Population-Problem, Exposure-Intervention, Compari-
son,Outcome,DurationandResults)method.14For each
research synopsis, relevant sentences, segments and
words were assigned to six themes: patient/popu-
lation/problem, exposure/intervention, comparison,
outcome, duration and result. These themes derive
from prior work conducted with abstracts of evidence-
based medicine journals (see Appendix for detailed
deﬁnitions).14
Categorical variablesweredescribedusing frequencies
and percentages. Continuous variables were described
using means and standard deviations. Bivariate com-
parisons were made using chi-square statistics and
Student’s t tests. Logistic regression analyses were
performed to determine the impact of the characteristics
of research synopses on perceived negative impact.
The crude odds ratio (OR), 95% conﬁdence interval
(CI) as well as P value were reported for each charac-
teristic.
This study was approved by the McGill Faculty of
Medicine ethics review board.
Results
From 1960 Canadian physicians, 159 442 ratings were
collected regarding 193 research synopses. All but one
of the194 research synopses emailed during the study
period were eligible for rating, as ratings on the research
synopsis delivered 12 April 2007 were missing. Each
research synopsis was assessed on average by 826.1
physicians (standard deviation (SD) = 170.4) with a
range of 168–1056. Each physician assessed an average
of 81.3 research synopses (SD = 63.5) with a range of
1–193. Per research synopsis, there was on average
28.3 negative ratings (SD = 27.5), with a range of 1–
151; 146.3 neutral ratings (SD = 105.2) with a range of
10–456; 656.2 positive ratings (SD = 181.9) with a
range of 73–969. There were 5469 negative ratings, i.e.
3.4% of all ratings. Table 1 summarises the types of
ratings and average number of ratings per participant.
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Amongst 193 research synopses, only three (2%)
had more than one patient population. Therefore, no
further analysis was done to examine the eﬀect of this
variable.
Taking the 90th percentile (7.3%) for proportion of
negative impact ratings as our cut-oﬀ, 20 research
synopses (10.4%) were rated as negative. The remain-
ing 173 (89.6%) were rated as positive (see Table 2).
Research synopses with positive and negative ratings
Table 1 Ratings of 193 research synopses submitted by 1960 Canadian physicians
IAM item Number (%)
Positive 154 870 (97.14)
My practice was (will be) improved 25 687 (16.1)
I learned something new 79 613 (49.9)
I recalled something (because of this research synopsis) 13 621 (8.5)
It conﬁrmed I did (will do) the right thing 28 814 (18.1)
I was reassured 21 918 (13.8)
No impacta 28 230 (17.7)
Negative 5469 (3.4)
I was frustrated as there was too much information 218 (0.14)
I was frustrated as there was not enough information or nothing useful 3739 (2.4)
I disagree with this information 989 (0.6)
I think this information is potentially harmful 906 (0.6)
a This item was a neutral assessment, but was regrouped with positive assessments for purposes of analysis
Table 2 Characteristics of positive and negatively perceived research synopses
Characteristic Positive impact n = 173 Negative impact n = 20 Total n = 193
n (%) n (%) n (%)
Setting
Inpatient 31 (17.9) 2 (10.0) 33 (17.1)
Outpatient 88 (50.9) 11 (55.0) 99 (51.3)
Emergency department 10 (5.8) 2 (10.0) 12 (6.2)
Population-based 17 (9.8) 2 (10.0) 19 (9.8)
Unknown 27 (15.6) 3 (15.0) 30 (15.5)
Observational design 51 (29.5) 8 (40.0) 59 (30.6)
Mean (SD) Mean (SD) Mean (SD)
Text charactersa 2145.3 (477.2) 1922.4 (468.2) 2122.2 (479.9)
Comparisons madea 1.3 (1.2) 0.8 (0.6) 1.3 (1.2)
Outcomes measureda 3.2 (1.8) 2.6 (1.4) 3.1 (1.8)
Results reporteda 3.1 (1.5) 2.4 (1.1) 3.0 (1.5)
SD: standard deviation
aStatistically signiﬁcant, P< 0.0001
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were comparable at baseline except for the number
of comparisons, which was higher in the group of
synopses rated as positive. Out of 173 research synopses
rated as positive, 54 (31.2%) were derived from studies
conducted in an emergency department, population
based or unknown, whereas seven (35%) of 20 nega-
tive research synopses had similar settings. In total, 61
(31.6%) of all research synopses were derived from
studies conducted in an emergency department, popu-
lation based or unknown setting.
Using logistic regression, characteristics of 193
research synopses were analysed to assess the risk of
a perceived negative impact. Table 3 presents the eﬀect
of each of the variables reported as odds ratios (ORs)
and corresponding 95% CIs. As summarised in Table 3,
two variables decreased the risk of a negative assess-
ment: (1) an increase in the number of comparisons
and (2) an increase in the number of results reported
in a research synopsis.
Discussion
Results obtained from our study indicate that among
the extracted elements of research synopses, an in-
crease in both the number of comparisons made and
thenumber of results reported is associatedwith positive
perception of research synopses among Canadian
physicians. Our results can be interpreted in line with
three of four characteristics of research-based infor-
mation thatmay inﬂuence researchutilisation according
to the literature: relevance, truthfulness, complexity of
decision making, and balance between ‘advantage–
risk’.4,11 Given that research-based information is less
likely to be rated negatively by practising physicians
when the number of comparisons and results reported
is greater, the complexity of research-based infor-
mation is an important factor.
Relevance comes ﬁrst as irrelevant information is
not used.1 For example, family physicians may con-
sider some research-based information as potentially
useful for practice (‘just-in case’), but this information
is not relevant for any speciﬁc current patient, and so it
is not used. In line with a rationalist ‘evidence-based
medicine’ perspective, truthfulness, the ‘best evidence’
on one topic can correspond to the most convincing
information for physicians. For example, guideline
recommendations supported by a higher level of evi-
dence should bemore inﬂuential as compared toweaker
evidence.15,16 In contrast to this rationalist perspec-
tive, building on the literature on ‘actor network theory’
and ‘diﬀusion of innovation’, Denis et al emphasise
the socio-political nature of research utilisation, the
role of values in legitimating choices for using research,
the ill-deﬁned nature of many innovative research
ﬁndings, and the unexpected dangers of using new
ﬁndings (hidden risks).17 Thus, the complexity of decision
makingmay inﬂuence research utilisation, e.g. evidence
on decisionmaking in the context of acute caremight be
more inﬂuential as compared to evidence to inform
decision making in the context of complex chronic
disease. In addition, the balance of ‘advantages–risks’
may also play a role in research utilisation, e.g. evi-
dence on interventions with ‘high number needed to
treat (NNT) and low risk’might bemore inﬂuential as
compared to evidence regarding interventions with
‘low NNT but high risk’.
Table 3 Logistic regression analysis of research synopses and risk of a perceived negative
impact
Odds ratio 95% Conﬁdence
interval
P
Observational study design 1.6 0.61–4.13 0.34
Setting
Emergency department, population, or
unknown versus outpatient
1.04 0.38–2.84 0.94
Inpatient versus outpatient 0.52 0.11–2.46 0.41
Per 150 text characters 0.85 0.73–1.00 0.05
Comparisons made 0.47 0.23–0.93 0.03
Outcomes measured 0.77 0.54–1.09 0.14
Results reported 0.64 0.44–0.93 0.02
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Our results can be alternatively interpreted in accord-
ance with the critical appraisal skills of physicians.
Today’s physicians are trained to be critical toward
information received in the form of research, and
should be more attuned to its shortcomings than the
general population. In this study, physicians received
only synopses of actual research papers as email alerts.
As such, it is likely they did not have access to the full-
text of information to critically appraise the original
studies. Furthermore, some studies used multiple com-
parison populations, or presented numerous outcomes.
These synopses may be more diﬃcult to fully under-
stand in a condensed format. As a result, these studies
might be less likely to be critically appraised. Simpler
synopses, such as those involving only one compari-
son with fewer results, are more easily understood.
In these cases, physicians are more likely to critically
appraise the evidence presented.
There are several limitations to this study. First,
participants included both specialist and generalist
physicians. Since the research synopses are sent out
daily to any physician member of the CMA, they are
not tailored to any physician’s particular specialty or
ﬁeld of interest. As the target audience of these
evidence-based summaries is primary care physicians,
synopses that received more negative comments may
bemore sub-specialised. The number of each category
of specialist physicians was too low to analyse the
patterns of negative impact by specialty of the phys-
ician. We did not consider elements that may inﬂu-
ence the perceived impact of research synopses such as
physician experience (years in practice), expertise and
research exposure.
Given the varied responses each synopsis received,
it would be interesting to form focus groups to further
explore each negatively rated research synopsis, thus
formulating possible explanations to physicians’ nega-
tive response, be it the formulation of that speciﬁc
synopsis, or a too sub-specialised subject, or improb-
able result, for instance. Conclusions drawn from these
meetings could be used in future review of original
research as candidates to be summarised into synopses.
This study represents a ﬁrst attempt to explore
characteristics of research information that may in-
ﬂuence physicians’ research utilisation. The present
exploratory study justiﬁes further investigation of the
potentially inﬂuential characteristics of research-based
information. For instance, software enabling mixed
methods data analysis and visualisation of text mining
over the past two decades is increasingly popular, and
may permit the evaluation of a larger volume of
research synopses in both an inductive and deductive
manner. They combine functionalities to assist the-
matic qualitative data analysis, and analysis of textual
statistics to identify potentially important data pat-
terns.18
Conclusion
The promising but exploratory ﬁndings presented in
this paper bring light to more eﬃcient data manage-
ment and resource allocation in this new era of infor-
mation explosion. A better understanding and potential
prediction of community response will not only aid
synopsis writers and magazine editors to execute an
optimal selection but also provide a mechanism to
target speciﬁc synopses to the most pertinent individ-
uals. Ultimately, this information will help to improve
our understanding of how physicians optimise infor-
mation retrieval and utilisation.
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Appendix 1: Deﬁnition of the six PECODR themes14
P1 = Patient/population
1 All the inhabitants of a given country or area considered together; the number of inhabitants of a given country
or area
2 (In sampling)Thewhole collection of units fromwhich a samplemay be drawn; not necessarily a population of
persons, the units may be institutions, records, or events. The sample is intended to give results that are
representative of the whole population
P2 = Problem – health-related problems:
1 disease
2 symptoms
3 risk
4 negative life event (e.g. bereavement, stress)
5 diagnostic issue
6 potentially harmful drug interaction
7 vaccine issues
8 treatment issue
9 drug marketing issue
10 oﬃce management issue
E1 = Exposure
1 Proximity and/or contact with a source of a disease in such amanner that eﬀective transmission of the agent or
harmful eﬀects of the agent may occur
2 The amount of a factor to which a group or individual was exposed; sometimes contrasted with dose, the
amount that enters or interacts with the organism
3 Exposures may of course be beneﬁcial rather than harmful, e.g. exposure to immunising agents
4 The process by which an agent comes into contact with a person or animal in such a way that the person or
animal may develop the relevant outcome, such as a disease
E2 = Intervention
Intentional change in some aspect of the status of the subjects, e.g. introducing of a preventive or therapeutic
regimen, or designed to test a hypothesised relationship
C1 = Comparison: comparative exposure
Comparison group: any group towhich the index group is compared.Usually synonymouswith control group.Use
of this term is preferably restricted to randomly allocated groups = comparing, compared, placebo, standard,
versus, than
C2 = Comparison: comparative intervention
All the possible results that may stem from exposure to a causal factor, or from preventive or therapeutic
interventions; all identiﬁed changes in health status arising as a consequence of the handling of a health problem
O = Outcome
= end-point, mortality, death, incidence, outcome, cause, adverse, admission
D1 = Duration: period of exposure
= throughout week (shortened form of week), long-term
D2 = Duration: period of intervention
R = Result: direction of outcome
= cast doubt, challenge, chance, closely, frequent, gradient, replicate, superiority, strongly, fewer, better, likely,
decrease, correlated, diﬀer, conﬁdence interval, increase, signiﬁcant, diﬀerence, odds ratio, occur, associated,
greater, higher, ruling, highest, lowest
